Innervation-dependent phosphorylation and accumulation of alphaB-crystallin and Hsp27 as insoluble complexes in disused muscle.
Levels and phosphorylation states of the two small molecular chaperones, alphaB-crystallin and Hsp27, in disused rat soleus muscles were determined by Western blot analysis of extracts with antibodies recognizing each of the two proteins and their phosphorylated serine residues. Increased phosphorylation and relocalization to insoluble fractions were found within a few days of hind-limb suspension. High phosphorylation of alphaB-crystallin at Ser-59 (and to a certain extent, at Ser-45) and of Hsp27 at Ser-15 and Ser-85, along with phosphorylated, active states of p38 and p44/42 mitogen-activated protein kinases were maintained during hind-limb suspension but promptly returned to control levels within a 5-day recovery period. These results are similar to those observed with U373 MG glioma cells exposed to proteasome inhibitors (16). However, the responses of alphaB-crystallin and Hsp27 in suspended soleus muscles did not appear with ipsilateral transection of the sciatic nerve trunk, indicating mediation by nerve activity. The fact that ubiquitinated proteins accumulated in the insoluble fractions of suspended soleus muscle further suggests participation of alphaB-crystallin and Hsp27 in quality control of proteins in disused soleus muscle, with involvement of nerve activity-dependent processes.